The antioxidant butylated hydroxytoluene induces apoptosis in human U937 cells: the role of hydrogen peroxide and altered redox state.
Exposure of U937 cells to the antioxidant 2,6-di-tert-butyl-4-methylphenol (BHT), unlike exposure to other antioxidants such as N,N'-diphenyl-1,4-phenylenediamine, Trolox or alpha-tocopherol, promotes a time- and concentration-dependent induction of apoptosis. This response was prevented by the iron chelator o-phenanthroline and by the thiol reagent N-acetylcysteine but was increased remarkably in cells pre-exposed to the catalase inhibitor 3-amino-1,2,4-triazole or to L-buthionine-[S,R]-sulfoximine, a specific inhibitor of glutathione synthesis. Furthermore, the BHT-induced apoptotic response was markedly enhanced by cytochrome P450 inhibitors. Taken together, the experimental results presented in this study indicate that BHT efficiently induces apoptosis in U937 cells and that this response is not caused by products of cytochrome P450 metabolism. Instead, apoptosis appeared to be causally linked to an altered cellular redox state in which hydrogen peroxide plays a pivotal role.